This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



(54) EEPROM ACCESS METHOD 

111) 63-183700 (A) (43) 29.7.1985 (19) JP 

(21) Appl. No. 6245703 (22) 26.1.1987 

(71) MITSUBISHI ELECTRIC CORP (72) KAZUO ISHIKAWA 
(51) Int CP, GUC17/00 

PURPOSE: To extend a service life by executing write by other counter whose 
number of times of write does not exceed a prescribed value, when the number 
of times of write of one counter exceeds the prescribed value, and generating 
a service life notice signal when all the countere reach the prescribed value. 

CONSTITUTION: First of all, counters l-(n) are set to "0". When a write request 
is received, the contents of a write counter 1 are added by "l" to a data ares 
1. After countlng-up, the counter 2 i* used, and in the end. when the counter 
(n) has counted the prescribed number of times, it is informed to the outside 
as a service life of an EEPROM. According to this constitution, a service life 
of a conventional EEPROM can be extended to (n) times. 
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SPECIFICATION 



1. Title of the Invention 

Storage Device 

2. Claims 

A storage device, characterized by the provision of an area in which the number 
of writes to a specific address of a nonvolatile memory is stored. 

3. Detailed Description of the Invention 

The present invention relates to a storage device having a nonvolatile 
semiconductor memory. 

With this type of nonvolatile semiconductor memory, which is electrically 
readable and writable and retains its contents even if its power source is cut off, the 
number of writes to the memory is about 10 3 to 10 s times/ Unlike with a conventional 
ultraviolet erasure system, the contents of the memory can be erased electrically, so the 
rewriting of the contents can be performed with the memory installed in the device and 
the power still on. As a result, this type of memory has come to be used in 
applications where frequent rewriting is required. 

Applications such as this require that the contents be secured by constant 
confirmation as to whether the written information is correct. 

Therefore, an object of the present invention is to offer a storage device with 
which the reliability of the memory contents can be secured easily by means of 
management of the number of writes to the nonvolatile memory. 

The present invention is a storage device, characterized by the fact that the 
number of writes up to a certain point in time to a specific address in an electrically 
erasable and writable nonvolatile memory is stored, and the number of writes is 
confirmed every time information is written. 

The present invention will now be described in detail through reference to the 
figures for a practical example of the present invention. 



* Translator's note: The superscript in "10 s - is illegible in the original. 



Figure 1 is a block diagram of the structure of a practical example of the present 
invention. A microprocessor is connected via a bus to a nonvolatile, electrically 
erasable programmable read-only memory (EEPROM) 2 and a random access memory 
(RAM) 3). As shown in Figure 2, before information is written to the memory 2, the 
microprocessor 1 writes to a specific address (03FF) of the memory 2 the number of 
writes up to the present time, and the information is only written after it has been 
confirmed that this number is within the secured number of writes based on the flow 
chart in Figure 3. 

In Figure 3, N is the secured number of writes, and COUNT is the number of 
times information has been written to the memory 2 up to the present time. The 
processor 1 reads the number of writes (COUNT) by means of a write enable 
signal WE to the memory 2 before writing data to the memory 2. When the secured 
number of writes N is not exceeded, 1 is added to the value of COUNT, and the data is 
written to the memory 2. When N is exceeded, the data that was to be written to the 
memory 2 is diverted to an external storage device, such as a floppy disk, and the 
operator is told to replace the memory 2. 

As shown in Figure 4, the nonvolatile memory 2 can also be checked by means 
of an LRC (Logitudial Redundancy Check), which is a known method, by providing an 
area for this LRC. 

As above, reliability of a nonvolatile memory during its use can be easily 
ensured by utilizing the nonvolatility of the memory itself and providing a function for 
ensuring that the memory will be used within the secured number of writes. 

As described above, the present invention involves storing the number of writes 
to a specific address of an electrically erasable and writable nonvolatile memory, which 
ensures that the memory will be used within the secured number of writes, and allows 
the reliability of the memory during its use to be ensured by an extremely simple 
method. 

4. Brief Description of the Figures 

Figure 1 is a block diagram of a practical example of the present invention. 
Figure 2 is a diagram of the memory area of a nonvolatile memory. Figure 3 is a flow 
chart of the control during writing to a nonvolatile memory. Figure 4 is an example of 
the use of a specific address of a nonvolatile memory in an LRC. 
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Figure 1 
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Figure 2 




Figure 3 
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Key: i: (Write signal), 2: Read number of writes (COUNT) from nonvolatile memory, 3: Is number 
of writes within secured number of writes? COUNT £ N, 4: Notify operator that writing is impossible 
5: Renew number of writes, COUNT - COUNT +1,6: (Write execute) 



Figure 4 
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